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DETAILED ACTION 
Claim Rejections ■ 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office 'action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of 
this title, if the differences between the subject matter sought to be patented and the prior art are such that the subject matter 
as a whole would have been obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-6, 23, 24, and 31-34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Borden et al. (hereinafter "Borden") (US Patent No. 6,049,220) in view of Akram et al. (hereinafter "Akram") 
(US Patent No. 6,022,750). 

Regarding claim 1, Borden discloses a test method comprising: 

a) obtaining test measurement values on a device at one or more independent variable values [see 
Borden: col. 18, line 61-col. 19, line 21]; 

b) calculating a goodness of fit value for a fitted curve between: 

(1) said test measurement values; and 

(2) the independent variable values [see Borden: col. 18, line 61-col. 19, line 21 and lines 

38-50]; and 

using said goodness of fit value to monitor processes used to form said device [see Borden: col. 
20, line 50-col. 21, line 4; and col. 8, lines 12-32]. 

However, Borden does not disclose "providing a first, second and third test structure each having a 
respective first, second and third test structure parameter". 

Further, Borden discloses "obtaining test measurement values on a device at one or more 
independent variable values [see Borden: col. 18, line 61-col. 19, line 21]; b) calculating a goodness of fit 
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value for a fitted curve between: (1 ) said test measurement values; and (2) the independent variable 
values [see Borden: col. 18, line 61-col. 19, line 21 and lines 38-50]" but not "obtaining from each of the 
first, second and third test structure at least one test measurement value, the test measurement 
values varying based on the first, second and third test structure parameter ," and not "calculating a 
goodness of fit value for a fitted curve between said test measurement values and values on the first, 
second and third test structure parameter " (emphasis added). 

Akram teaches "providing a first, second and third test structure each having a respective first, 
second and third test structure parameter [see Akram: Abstract; col. 3, lines 1-10]" and "obtaining from 
each of the first, second and third test structure at least one test measurement value, the test measurement 
values varying based on the first, second and third test structure parameter [see Akram: col. 2, lines 2-17; 
and col. 5, lines 1-17 and col. 6, lines 1-22] " 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of Applicant's 
invention to modify the invention of Borden to provide a first, second and third test structures and its 
measurements, as taught by Akram, to obtain various electrical characteristics of the interconnect to be 
monitored with the interconnect [see Akram: Abstract; col. 5, lines 1-17]. 

Regarding claim 2, Borden and Akram discloses everything as applied above [see claim 1). In 
addition, Borden discloses wherein step (c) further includes using control limits on the goodness of fit 
values; using said goodness of fit value to (1) control the processes used to form said device or (2) or 
screen the device [see Borden: col. 17, lines 52-65 and col. 16, lines 3-20 and lines 49-67]. 
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Regarding claim 3, Borden and Akram discloses everything as applied above [see claim 1]. In 
addition, Borden discloses wherein step (c) further includes using control limits on the goodness of fit 
values; said control limits established based on a history of goodness of fit values or on device 
requirements; and using said goodness of fit value to (1) control the process used [see Borden: col. 16, 
lines 3-20 and lines 49-67]. 

Regarding claim 4, Borden and Akram discloses everything as applied above [see claim 1]. In 
addition, Borden discloses the goodness of fit value is a correlation coefficient or a standard error 
measurement [see Borden: col. 18, lines 31-44]. 

Regarding claim 5, Borden and Akram discloses everything as applied above [see claim 1]. In 
addition, Borden discloses the fitted curve is a least squares fitted straight lines [see Borden: col. 4, lines 
44-56]. 

Regarding claim 6, Borden and Akram discloses everything as applied above [see claim 1]. In 
addition, Borden discloses the test measurement values are resistance or capacitance measurement 
values, and step (c) further comprises using said goodness of fit value to (1) control the processes used to 
form said device or (2) screen the device [see Borden: col. 22, lines 59-col. 23, line 13 and col. 20, line 50- 
col. 21, line 4; and col. 8, lines 12-32], 

Regarding claim 23, Borden discloses a test method comprising: 
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measuring test parameter values on the test structure [see Borden: col. 18, line 61-col. 19, line 21]; 

calculating a goodness of fit value for a fitted curve between: the test parameter values and a 
dimensional measurement of the test structure [see Borden: col. 18, line 61-col. 19, line 21 and lines 38- 
50]; 

using said goodness of fit value to control the process used to form the device structure or screen 
the device structure [see Borden: col. 20, line 50-col. 21, line 4; and col. 8, lines 12-32]. 

Borden discloses "measuring test parameter value on the test structure , calculating a goodness of 
fit value for a fitted curve between the test parameter values and a dimensional measurement of the test 
structure " but not "measuring test parameter value on the test structures , calculating a goodness of fit value 
for a fitted curve between the test parameter values and a dimensional measurement of the test structures" 
nor "providing a device structure that has at least a first test structure, a second test structure and a third 
test structure from which a test parameter is measured" (emphasis added). 

Akram teaches "providing a device structure that has at least a first test structure, a second test 
structure and a third test structure from which a test parameter is measured [see Akram: Abstract; col. 3, 
lines 1-10]" and "measuring test parameter value on the test structures [see Akram: col. 2, lines 2-17; and 
col. 5, lines 1-17 and col. 6, lines 1-22]." 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of Applicant's 
invention to modify the invention of Borden to provide a first, second and third test structures and its 
measurements, as taught by Akram, to obtain various electrical characteristics of the interconnect to be 
monitored with the interconnect [see Akram: Abstract; col. 5, lines 1-17]. 
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Regarding claim 24, Borden and Akram discloses everything as applied above [see claim 23]. In 
addition, Borden discloses that wherein said test parameter is resistance or capacitance [see Borden: col. 
22, lines 59-col. 23, line 13 and col. 20, line 50-col. 21, line 4; and col. 8, lines 12-32]. 



Regarding claim 31, Borden and Akram discloses everything as applied above [see claim 1], In 
addition, Borden discloses that the test measurement values are obtained at two of more test conditions on 
the device [see Borden: col. 2, lines 34-43]. 

Regarding claim 32, Borden does not disclose that wherein the first, second and third test structure 
parameter comprises at least one of length or width of a resistive portion of the respective first, second and 
third test structure. 

Akram teaches that wherein the first, second and third test structure parameter comprises at least 
one of length or width of a resistive portion of the respective first, second and third test structure [see 
Akram: col. 6, lines 1-22: area is known hence length and width must be known]. 

It would have been obvious to one of ordinary skill in the art at the time of Applicant's invention to 
modify the invention of Borden to include the length or width, as taught by Akram, to determine a specific 
contact resistance [see Akram: col. 6, lines 1-22]. 

Regarding claim 33, Borden does not disclose wherein the first, second and third test structure 
parameter comprises an area of a capacitive portion of the respective first, second, and third test structure. 



Application/Control Number: 10/622,247 Page 7 

Art Unit: 2857 

Akram teaches wherein the first, second and third test structure parameter comprises an area of a 
capacitive portion of the respective first, second, and third test structure [see Akram: col. 6, lines 1-22]. 

It would have been obvious to one of ordinary skill in the art at the time of Applicant's invention to 
modify the invention of Borden to include the length or width, as taught by Akram, to determine a specific 
contact resistance [see Akram: col. 6, lines 1-22]. 

Regarding claim 34, Borden and Akram discloses everything as applied above [see claim 1]. In 
addition, Borden discloses wherein the test measurement values comprises resistance or capacitance [see 
Borden: [see Borden: col. 22, lines 59-col. 23, line 13 and col. 20, line 50-col. 21, line 4; and col. 8, lines 
12-32]. 

3. Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Borden et al. (hereinafter 
"Borden") (US Patent No. 6,049,220) in view of Akram et al. (hereinafter "Akram") (US Patent No. 
6,022,750) as applied to claim 1 above, and further in view of Peng et al. (hereinafter "Peng") (US Patent 
No. 5,787,190). 

Regarding claim 30, Borden and Akram do not disclose that the test measurement values are 
obtained on two of more test sites on the device. 

Peng teaches that the test measurement values are obtained on two of more test sites on the 
device [see Peng: col. 3, lines 31-60]. 

It would have been obvious to one of ordinary skill in the art at the time of Applicant's invention to 
modify the invention of Borden in view of Akram, to include the test measurement values obtained from 
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different test sites, as taught by Peng, to obtain different set of test criteria to semiconductor wafers to 
produce another representative wafer map such as testing for logic defects on a die during the 
manufacturing process to generate a representative wafer map illustrating defective die pattern on that 
semiconductor wafer or performs component tests to verify the electrical test structure on scribe lines [see 
Peng: col. 3, lines 31-60]. 

4. Claims 25 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over Borden et al. 
(hereinafter "Borden") (US Patent No. 6,049,220) in view of Takekoshi et al. (hereinafter "Takekoshi") (US 
Patent No. 7,091,733). 

Regarding claim 25, Borden discloses a test method comprising: 

a) providing a device structure that has at least a first test structure [see Borden: col. 8, lines 32- 

53]; 

b) measuring a first test measurement on at least the first test structure; [see Borden: col. 8, line 
63-col. 9, line 17], but not a second test measurement, and a third test measurement on at least the first 
test structure (emphasis added); 

c) calculating a goodness of fit value for a fitted curve between: (1) said test measurement values; 
and (2) the independent variable values o r the first test measurement performed under a first test condition 
and [see Borden: col. 18, line 61-col. 19, line 21 and lines 38-50]" but not " the first test measurement 
performed under a first test condition and (2) the second test measurement performed under a second test 
condition: (3) the third test measurement performed under a third test condition " (emphasis added); 
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d) using said goodness of fit value to (1) control processes used to form the device structure or (2) 
screen the device structure [see Borden: col. 20, line 50-col. 21, line 4; col. 8, lines 12-32; col.21, lines 18- 
64], 

Takekoshi teaches "measuring a second test measurement, and a third test measurement on at 
least the first test structure" [see Takekoshi: col. 6, lines 30-32; lines 54-57]; "the second test measurement 
performed under a second test condition; and the third test measurement performed under a third test 
condition" [i.e. at different temperatures such as within a range of 160C and 350C, or at different supplied 
current] [see Takekoshi: col. 9, lines 10-25; and col. 15, lines 14-30, lines 30-39]. 

It would have been obvious to one of ordinary skill in the art at the time of Applicant's invention to 
modify the invention of Borden to include the measurements, as taught by Takekoshi, for evaluating 
reliabilities of a multilayered interconnection and an insulting film, which are formed on a semiconductor 
wafer, under an accelerated condition [see Takekoshi: col. 2, lines 54-57; col. 9, lines 10-25; and col. 15, 
lines 14-30, lines 30-39]. 

Regarding claim 26, Borden does not disclose that wherein said first test condition, said second 
test condition, and said third test condition are different temperatures. 

Takekoshi teaches wherein said first test condition, said second test condition, and said third test 
condition are different temperatures [see Takekoshi: col. 2, lines 54-57; col. 9, lines 10-25; and col. 15, 
lines 14-30, lines 30-39], 

It would have been obvious to one of ordinary skill in the art at the time of Applicant's invention to 
modify the invention of Borden to include the measurements, as taught by Takekoshi, for evaluating 
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reliabilities of a multilayered interconnection and an insulting film, which are formed on a semiconductor 
wafer, under an accelerated condition [see Takekoshi: col. 2, lines 54-57; col. 9, lines 10-25; and col. 15, 
lines 14-30, lines 30-39]. 

Allowable Subject Matter 

5. Claim 27 is objected to as being dependent upon a rejected base claim, but would be allowable if 
rewritten in independent form including all of the limitations of the base claim and any intervening claims. 

6. Claims 7-10, 12-22 are allowed [Please see Office Action mailed on April 12, 2007]. 

Response to Arguments 

7. Applicant's arguments filed on 08/27/2007 with respect to claim 1-6 have been considered but are 
not persuasive. 

Regarding amended claim 1 , Applicant argues that "Borden does not disclose or suggest [the 
amended limitations], i.e. "providing a first, second and third test structure each having a respective 
first, second, and third test structure parameter; obtaining from each of the first, second and third 
test structure at least one test measurement value, the test measurement values varying based on 
the first, second and third test structure parameter" [see Applicant's Rematks: Page 1 1, lines 22- 
29]. 

Accordingly, Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Borden et al. 
(hereinafter "Borden") (US Patent No. 6,049,220) in view of Akram et al. (hereinafter "Akram") (US 
Patent No. 6,022,750) as applied above [see Rejection of claim 1 above]. 
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8. Applicant argues that "he representative could not find in the cited sections of Borden or in the 
figures where the claim 1, step c "goodness of fit value", such as a correlation coefficient , was 
disclosed. For example, Borden figure 4A and 4b calculate/show a "coefficient of a function that 
defines a fitted line". Borden's coefficient of a fitted line is the slope of the line(s)shown in 
Borden figure 4B. However, this is not the claim I's step c)'s calculating a goodness of fit value 
for a fitted curve between : (1) said test measurement values; and (2) values of the first, second 
and third test structure parameter. Borden does attempt to solve similar problems are the applicant," and 
that "Applicant's amended claim 1, step d, does not appear to be shown by the cited section of Borden, col. 
20, line 50-col. 21, line 4; and col. 8, lines 12-32. The cited sections refer to "coefficients " that are 
coefficients of the fitted curve, not the claim 1's goodness of fit values. For example see Borden, col. 20, 
lines 64 to p. 21 , line 1 that states the coefficient are slope and intercepts." 

First of all, "coefficient correlation" is not recited in claim 1. Further, Borden discloses in col. 4, lines 
44-56, that "during operation, the profiler performs a number of reflectance measurements, each 
measurement being for a different value of a parameter used either (1) in the generation of the excess 
carriers or (2) in the measurement of the concentration of excess carriers. In one embodiment, the profiler 
fits two or more such measurements to one or more straight lines or to a curved line , and compares an 
attribute of the Med line (e.g. compares a first order coefficient, also called "slope," of the fitted line), with 
corresponding attributes of corresponding lines generated from such measurements on wafers having 
known properties, thereby to determine a material property corresponding to the fitted line"; further, Borden 
discloses in col. 18, lines 1 3-42, that [a] computer automatically uses the measurements of each wafer to 
compute the mean and standard deviation values, over a large number of wafers and automatically uses 
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theses values of mean and standard deviation to identify when an implant or anneal process is out of 
specification, using statistical process control is out of specification, using statistical control process 
methods , [i.e. goodness of fit value that generate control parameters." 

Therefore, Borden still discloses "goodness of fit value". 



9. Any inquiry concerning this communication or earlier communications from the examiner should be 
directed to Phuong Huynh whose telephone number is 571-272-2718. The examiner can normally be 
reached on M-F: 8:30 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Eliseo 
Ramos-Feliciano can be reached on 571-272-7925. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) at 
866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Conclusion 



Phuong Huynh 
Examiner 
Art Unit 2857 




PH October 26, 2007 



